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for the Advancement of Science at its 
Toronto meeting in August, 1897, was re- 
ceived and accepted with thanks. 

The following gentlemen were elected to 
membership : Prof. A. B. Macallum, M. B., 
Ph.D., Toronto University; Prof. W. S. 
Carter, M. D., University of Pennsylvania ; 
L. B. Mendel, Ph.D., Yale University. 

The following officers were elected : Coun- 
cil : R. H. Chittenden, Yale, President ; F. 
S. Lee, Columbia, Secretary and Treasurer ; 
H. P. Bowditch, Harvard ; W. H. Howell, 
Johns Hopkins ; W. P. Lombard, Michigan. 
Frederic S. Lee, 

Secretary. 
Columbia University. 



ELECTRIFICATION OF AIR BY RONTGEN 
RAYS* 

To test whether or not the Rontgen rays 
have any electrifying effect on air, the fol- 
lowing arrangement was made. 



the other end two holes were made, one in 
the middle, through which passed a glass 
tube (referred to below as suction pipe) 
of sufficient length to allow the end in the 
lead cylinder to be put into any desired 
place in the cylinder. By means of this, 
air was drawn through an electric filter* by 
an air pump. The other hole, at a little 
distance from the center, contained a second 
glass tube by which air was drawn through 
india rubber tubing from the open-air quad- 
rangle outside the laboratory. 

In one series of experiments the end of 
the suction pipe was kept in the axial line 
of the lead cylinder at various points 10 
cm. apart, beginning with a point close to 
the end distant from the Rontgen lamp. 

In every case the air drawn through the 
filter was found to be negatively electrified 
when no screen or an aluminium screen 
was interposed between the Rontgen lamp 
and the near end of the lead cylinder. The 




A lead cylinder 76 cm. long, 23 cm. di- 
ameter, was constructed; and both ends 
were closed with paraffined cardboard, 
transparent to the Rontgen rays. Outside 
the end distant from the electrometer (see 
diagram) a Rontgen lampf was placed. In 

*Eead before the Royal Society of Edinburgh, 
Monday, December 21, 1896. From proof-sheets 
of Nature, contributed by Lord Kelvin. 

t The Rontgen lamp was a vacuum vessel with an 
oblique platinum plate (Jackson pattern). 



air was found not electrified at all, or very 
slightly negative, when a lead screen was 
interposed. 

When the Rontgen lamp was removed 
or stopped, and air was still pumped 
through the filter, no deflection was ob- 
served on the electrometer. This proved 
that the air of the quadrangle was not 
electrified sufficiently to show any deflec- 

* Kelvin, Maclean, Gait, Proc. R. S., London, 
March 14, 1895. 
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tion when thus tested by filter and elec- 
trometer. 

Similar results were obtained with the 
end of the suction pipe placed so as to 
touch the floor of the lead cylinder, or the 
roof, or the sides. Whether the air was 
pumped away from a place in the cylinder 
permeated, or from a place not permeated, 
by the Eontgen rays, it was in all cases 
found to be negatively electrified. 

The following are some of the results ob- 
tained on December 16th and 17th. The 
electrometer was so arranged as to give 140 
scale divisions per volt. 

Conditions. — Large lead cylinder metal- 
lically connected with sheath of electrom- 
eter. Eontgen lamp surrounded by a 
lead sheath, which latter was also con- 
nected to electrometer sheath. There was 
a window in this lamp sheath 2.5 cm. broad 
and 5 cm. high. This window could be 
screened by aluminium or by lead. These 
screens were always connected metallically 
to sheaths. During all the experiments a 
Bunsen lamp was kept constantly burning, 
with its flame about 30 cm. below the 
Eontgen lamp. 

Remits.' — Eontgen lamp in action ; air 
drawn from lowest point of end of lead 
cylinder next to the E. lamp. 
December 16, 3.55 p. m. 

— 61 scale divisions in 2 mins. with aluminium screen. 
—63 " " "2 " " no screen. 

—14 " " "2 " " lead screen. 

4.20 p. m. Air drawn from point on lower line of lead 
cylinder 26 cms. distant from B. L. end. 
— 14 scale divisions in 2 mins. with lead screen. 
—78 " " " 2 " " no screen. 

—24 " " "2 " " lead screen. 

—83 " " " 2 " " alumin. screen. 

—13 " " " 2 " " lead screen. 

December 17. 

B. L. acting, and air drawn through filter. 

End of suction pipe kept 
in axial line of cylinder. 

10.47 a. m. cms. 

— 44 in 2 mins. with alumin. screen, 68 from E. L. end. 
" " lead " 68 " " 

—28 " " no " 58 " " 
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We had previously made experiments 
with a sheet-iron funnel 1 metre long, 14.5 
cms. diameter ; and with a glass tube 150 
cms. long, 3.5 cms. diameter ; and with an 
aluminium tube 60 cms. long, 4.5 cms. di- 
ameter. Air was pumped from different 
parts while tbe Eontgen rays were shining 
along the tubes from one end, which was 
closed by paraffined paper stretched across 
it. In every case the air was found to be 
negatively electrified. 

In those earlier experiments the air 
drawn away was replaced by air coming in 
from the laboratory at the open end of the 
tube. We found evidence of disturbance 
due to electrification of air of the labora- 
tory by brush discharges from electrodes 
between the induction coil and Eontgen 
lamp, and perhaps from circuit-break spark 
of induction coil. These sources of disturb- 
ance are eliminated by our later arrange- 
ment of lead cylinder covered with card- 
board at both ends, as described above, and 
air drawn into it from open air outside the 
laboratory. 

We have also found a very decided elec- 
trification of air — sometimes negative,some- 
times positive — when the Eontgen rays are 
directed across a glass tube or an aluminium 
tube, through which air was drawn from 
the quadrangle outside the laboratory, to the 
filter. 

A primary object of our experiments was 
to test whether air electrified positively or 
negatively lost its charge by the passage of 
Eontgen rays through it. We soon ob- 
tained an affirmative answer to this ques- 
tion, both for negative and positive elec- 
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tricity. We found that positively electri- 
fied air lost its positive electricity, and in 
some cases acquired negative electricity, 
under the influence of Rontgen rays ; and 
we were thus led to investigate the effect 
of Rontgen rays on air unelectrified to be- 
gin with. 

Note on diagram. — For the sake of sim- 
plicity, the screening of the electrometer is 
not shown in the diagram. In carrying 
■out the above experiments, however, we 
have found it absolutely necessary not only 
to surround the electrometer with wire 
gauze in the usual manner, but we have 
had also to place a sheet of lead below it, 
and to screen also the side next the Ront- 
gen lamp by a lead screen. In some cases 
it was even necessary to cover up the whole 
with paper to prevent the electrified air of 
the room from disturbing the instrument. 

Kelvin, 

J. C. Beattie, 

M. Smoluchowski de Smolan. 
Physical Laboratory, 
University of Glasgow, 

December 19, 1896. 



CURRENT NOTES ON ANTHROPOLOGY. 
ORIGIN OF ROCK PAINTINGS. 

A valuable article is published in the 
Bulletin of the American Museum, Vol. 
VIII., by James Teit, on a rock painting 
■of the Thompson River Indians, British 
-Columbia. 

It appears that young girls, on reaching 
maturity, retire for a season of solitude, 
meditation and purification. At its close 
they paint on some rock, with red ochre, 
their psychical experiences and the rites 
they have performed. An example is given 
with its interpretation. 

This origin of pictographs is not men- 
tioned, I think, in Col. Garrick Mallery's 
extensive work. The figures are curious 
and suggestive. They appear to be conven- 
tional and can be read by any woman of 



the tribe. This shows that they are taught 
to the young girls, and we thus find a rec- 
ognized graphic system prevailing in this 
rude tribe. 

THE MEANING OP MOURNING. 

Various ethnologists have claimed that 
the laments, the mutilations and howls of 
the survivors around the corpse in primi- 
tive nations are chiefly for their own bene- 
fit, to keep away the ghost, as that is usually 
considered malevolent. 

The subject is discussed by K. T. Preuss, 
in the Globus, November, 1896, in an article 
' Die Totenklage im alten Amerika.' Some 
instances, he believes, justiy the above as- 
sertion, but the majority do not. The 
wailing and weeping, often continued for 
months, he regards as generally indications 
of personal sorrow at the loss sustained. 

This natural and satisfactory explanation 
is supported by the most intelligent officers 
of our regular army who have seen inti- 
mately the home life of our western In- 
dians. For instance, the late Captain W. 
P. Clark, 'the white chief with the talking 
hand,' expresses himself positively to this 
effect, in his Indian Sign Language, p. 263. 

PRIMITIVE TRAVEL AND TRANSPORTATION. 

An essay with this title, by Prof. O. T. 
Mason, occupies more than 350 pages of the 
last Report of the United States National 
Museum. In completeness of presentation 
and wealth of material it far surpasses any 
other study of the subject, and leaves little 
to be desired until we have materially ex- 
tended our collections of early objects. 
There are 260 figures inserted in the text, 
illustrating all sorts of native conveyances 
— cradles, baskets, shoes, sandals, staffs, 
carrying gear, tree-climbing devices, snow 
goggles, etc. — and the mode in which they 
were used. Roads, bridges, journeys, camp- 
ing grounds and other matters pertaining 
to primitive travel claim a part of the 
author's attention. 



